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WHAT IS CLAIMED IS: 
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A method of manumcturing a trench field effect transistor on 
substrate^aving a first conductivity t/pe, the method comprising the steps of: 
forming a first trench emending into the substrate; 
hning the first trench vAth dielectric material; 
substantially filling the first trench with conductive material to form 
a gate electrode of the field effect transistor; 

forming a body regpn having a second conductivity type in the 

substrate; 

forming a sourcefregion having the first conductivity type inside the 
body region and adjacent to tne first trench; 

forming a secofnd trench adjacent to said source region and extending 
into the body region belovwfthe source region; and 

filling the sicond trench with high conductivity material for making 
contact to the body regi®i 



1 2. The method of claim 1 wherein the step of filling the second 

2 trench with high conductivity material for making contact to the body region also 

3 makes contact to the source region. 



1 3. The method of claim 2 wherein the step of filling the second 

2 trench with high conductivity material comprises a self-aligned masking step for 

3 making contact with both the body region and the source region. 



1 4. The method of claian 2 fiirther comprising a step of 

2 implanting impurities of the second apnductivity type into the body region under 

3 the second trench before the step ol^ling the second trench. 
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1 5. The methodj3^p^^4 further comprising a step of heating 

2 the substrate after^Jhe^f^iof imj^i&rfig :o drive the impurities further into the 

3 hodyj^t^xSiL 

1 , 6. The method of claim 2 further comprising a step of forming a 

2 thin layer of barrier metal between the high conductivity material and the body 

3 region. 

1 7. The method of claim 6 wherein the high conductivity material 

2 comprises aluminum and the thin layer of barrier metal comprises titanium. 

1 8. The method of claim 2 wherein the step of forming the second 

2 trench comprises a step of etching silicon through the source and body regions. 

.1 9. The method of claiin^ wherein the second trench is shallower 

2 than the first trench. / 

1 10. The meth®^f claim 2 wherein the second trench is 

2 approximately as deep as th^m^t trench. 

1 11. ^he method of claini 2 wherein the second trench is deeper 

2 than the first tren^. 



1 12. The method of claim 8 wherein the step of etching etches the 

2 silicon at an angle resulting in a slanted edge along the etched side of the source 

3 region. 
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1 \Y A process for manufacturing a trench field effect transistor 

2 comprising tj?(e steps of 

3 etching a first trench in aiubstrate having a first conductivity type; 
^df lining the first trench wijfh a layer of dielectric material; 

5 substantially filling thd' trench with poly silicon; 

6 implanting impuri tie/of a second conductivity type into the substrate 

7 to form a body region having the /econd conductivity type over the substrate; 

8 implanting impurifies of the first conductivity type inside the body 

9 region to form a source regionAdjacent to the first trench; 

1 0 etching a seco^fl trench through the source region and into the body 

11 region; and 

12 filling the s/cond trench with metal making contact with both the 

1 3 source region and the b/dy region. 



1 14. The process of claim 13 further comprising a step of 

2 implanting impurities of the second conductivity type into the body region under 

3 the second trench before the step of filling the second trench with metal. 
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1 5 . The process of claim 1 3 wherein the step of etching the 



2 second trench etches the second trench to a shallower depth than the first trench. 
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1 16. The process of claim l/ wherein the step of etching the 

2 second trench etches the second trenchJo/Cubstantially a same depth as the first 

3 trench. 



1 17. The proces/ of claim 1 3 wherein the step of etching the 

2 second trench etches the sec^d trench deeper than the first trench. 



